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Biomolecular Materials for Engineered Cellular Growth 
Emory University 
L. A. Bottomley 
October 29, 1997 
This project was a subcontract to a project directed by Dr. Elliott Chaikov of the 
Department of Surgery, Emory Medical School. Its purpose was to provide Mr. Theo Winger, a 
graduate student working under the direction of Dr. Chaikov, with access to an atomic force 
microscope and expertise in interpreting the data acquired with it. Over the past two years, Mr. 
Winger has made extensive use of this equipment. A summary of his research achievements 
follows: 
Biomembrane-mimetic systems may provide a useful strategy in tissue engineering for 
the design of blood-contacting surfaces which support endothelial cell growth. The model 
system investigated by T. Winger consists of a substrate-supported self-assembled 
monomolecular layer of zwitterionic phospholipids and phospholipidated bioactive molecules. 
The self assembled monolayer (SAM) is formed by fusion of extruded or dialyzed vesicles (200 
run india.) onto very smooth hydrophobic borosilicate glass. SAMs of dipalmitoyl-, 
dimyristoyl-, and dilaurylphosphatidylcholine were constructed in this manner in the presence or 
absence of cholesterol. In the absence of cholesterol, the topography of the self-assembled 
system proved to be very smooth by atomic force microscopy under buffer. Atomic force 
microscopic depth measurements of small holes found in these SAMs revealed values of 22 A for 
dipalmitoyl- and 13 A for dilauryl-phosphatidylcholine, respectively. These values are in close 
agreement with the expected monolayer thicknesses. In the presence of cholesterol, no holes 
were detected in the SAMs. Future studies will utilize these well-defined systems to examine the 
potentially complementary interactions of integrins and cell surface heparan sulfates in 
controlling the motile behavior of endothelial cells. 
